Interaction of Bordetella pertussis filamentous hemagglutinin with human TLR2: identification of the TLR2-binding domain.
Filamentous hemagglutinin (FHA) is a major adhesion and virulence factor of Bordetella pertussis and also a main component of acellular pertussis vaccines. Interaction of FHA with different receptors on human epithelial and immune cells facilitates entrance and colonization of bacteria as well as immunomodulation of the host immune response. Three overlapping segments of the FHA gene were cloned in a prokaryotic expression vector and the recombinant proteins were purified. These recombinant fragments along with the native FHA protein were employed to assess their potential Toll-like receptor (TLR) stimulatory effects and to localize the TLR binding region. TLR stimulation was monitored by applying HEK293-Blue cell lines cotransfected with TLR2, 4, or 5 and a NF-κB reporter gene. Culture supernatants were checked for secretion of the reporter gene product and IL-8 as indicators of TLR stimulation. Native FHA was found to strongly stimulate TLR2, but not TLR4 or TLR5 transfected cells. Among recombinant FHA fragments only the fragment spanning amino acid residues 1544-1917 was able to exhibit the TLR2 stimulating property of FHA. Interaction of FHA with TLR2 suggests its involvement in induction of the innate immune system against Bordetella pertussis. The TLR2-binding domain of FHA may contribute to immunoprotection against pertussis infection.